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ABSTRACT : 



PROBLEM TO BE SOLVED: To realize effective utilization of .a 
semiconductor 

chip and reduction of a chip size by, when an inductance element is 
formed 

using an electrode wiring in an integrated circuit of a high 
frequency- 
integrated circuit and an MMIC (monolithic microwave integrated 
circuit) , 

reducing an electrical resistance value to realize a high Q value_ and 
low- loss 

inductance element used for an oscillation circuit and a resonance 
circuit, 

and, when the inductance element is formed with a spiral -shaped 
wiring pattern, 

reducing a surface area occupying on the semiconductor chip. 

SOLUTION: With a plurality of metal bonding wires 13, 14 and 15 
connecting 

among bonding pads of at least a plurality of bonding pads 5-8, and 
inductance 
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element is formed, and with at least three bonding p'&ds of the 
intermediate 

bonding pad 6 or 7, an inductance element provided with an 
intermediate tap is 

formed, and by magnetically combining the. inductance element -and .-the 
inductance 

element provided with a center tap, an inductance element having 
mutual 

inductance is formed. * 
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m£+St:Ea?ii^^< kfi&otfy-f * y^'y 3Stt§|g. 

xyTiyfvJ J ?kwm.<r>xy ; T < yy*v Hti LTffigs^sg^ i^ast/H^'y^-* y/^y no 



<pffltzM£RS£titi&%< t>mL<r>#yTj yim*> nm^m&icx-oxm&^ii^fb^-^A vy??y 

~xr)Xy?4 yw** KBI*a«Ui*-l> L<\tm. WmtztH&Z-t&z kfcioTfflS^ yy??yxm 

o&mTKyTjyyvJ^t. wm&Xyiriyyn *tth4y?99yxm : f-*m&i.LtiZ.t*WBLt-$- 

*. [0001] 

yu. ®$yT< yyn«, Y<mm%mx-Giri:<r>2 *>wc x mmi^^mmmkimm-h^zm^ 

mxyft yf*y vffi$:mgiit:im.<r)&g#yT Tm^Qm£$mth4yy?fyxm : ?t$£tf'i yy 

jyyvj^t. mf-yT<yif^/Y<ryyts:<b%>3 ttyxnttm-h^mwizmth^nx-bh. 

mw&hxyf 4 y?*v Y&t>im®&bim& t 1 0 0 0 2 ] 

s i k t «k 0 . +0* «y * yx&?£«?)£ [fil*«iitJfi] SSfefeffitcJ: <onsmmm®&}5£VM 

Lfc^fc&#®fc-tsi8^i£gic7)i|i#«^iB. m 1 ct>f yy9?yxm?*imtt.L£o t-t s*§ 

+Sfc«'JfcES$tU:^< t>«£fco*yT-f y^s-y 30 &**f&±(?)m}me>n)>*%i:%£Tii. xyo v?? 

F«. gtf y-f -f y^-y K^ffig3:£*a*£-;Mt<7)2 4 yg*|«M y^f- 4 7*tiift$:mmt&%:t'<r>jm 
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O&Mtfyr-* y?v4 tCioTMSiU:*-^ [0003] KESftfclll&fc.klXMM I COSMS 

yy??yxm?i>L<n>pm9v7iM yy??yx £m^xjyy??yxm i f L i:mm-z>m&. m®mtk 

A yy??yxm?i> KiWffifvTfH v*99v n-i ummizm^tittubiz. x>m ?jUjC£a4 * 

^ yxmtt?&4 yy<? ? yxm?£B$Litiz\ ^ ^mg^fflcoiw^^flttjea-rsgHi* 
itmms} ^mmmmmoi-yrma^izmmi 40 ffl^sip^a^Q<i*qg«$fi.s^tc{±^gt^ 

Htt, 8M«^f< y^y?»/ KS- 1 *<^g^yx [ 0 0 0 4 ] tfc. ^«^@SSf-yT*^<o?l§ai 

-f y?y4Wz£iXimL%.-<?>4 yyffyxXF? Lmmzm^hXyf 4 y^V^ J W0-lnH~2nHg^ 



LTffiMSixjtm^l^aiLffl^yx'f y^ty Y<n [0005] ^mmm*v-Tfrt><r) i 5\%\£LW& 
*ffltzmzWM2tifz'j?*c:< t>^i<o^yx-f y tzm^hxyriyryj^x* yftfyxmnm 
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ttj^TJi. mmmmm&tiXTf mm i c^tisii [ o o 1 3 ] *^ mw5\$m imoxy? 4 yy*v 

*m^xA v*r? * yxmttmfcthi&s. msvfifii Y<D*mizm£&mztiti$>%:< hmwxyri y? 

ttfcgBt&SS#fi£(tan$)#;*;# l^co&mtfy-f y*"7>r^fc „ 8&<7)tf y-f -< y 

«y T±cd ,Mr^£#IIii«jW£< ¥Stt*l8lsl8& ? y*&?£S&£Lfc<r b Xi>& . 

*v7<V&toftRib1-v7'<r)m*7)m? i&oTiASC: [0014] $*>t. ®g3l#ajLJ8<9;Kyr 4 y^ 

[0007] *%mt. ±fE<0iei^gf#^#gfc«J: 0 ^^--y F£ l*«ti^yf-f y^W ^g^fcj:^ 

SSfctS .r 1 £ S Wfc-TS toT&s . T^j«$^it#-^>f y^? ? yxm^i> L < iwrn? 

[BHfclRfc*-* fctfxo^S] *f6HJH±±lBil!g£iS?fc 20 S&SSfrtrfl&oJii-cM yr? ? yxft^t, L < li+ia 

L BW£itJ£r& £tf>. «JSagfc«ll]l8i> itf MM I c ? y zrm yy? f yxm^Fb £ . atS«flfclS£$tf6 
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[00 09] 4fc.«BI&asLjB«)#>T^y^ v #f«iai0»f-y7-<OfHiH^ftS. 01fc:tJV>T. 1 

K^IS^fcEBS*uteJ"5t< t,«SKotf yr * y^ 30 l£3l3jfc«HBK£ JtfMM i c<&?mmmwj-s 

'*-/Vnim%&m&-&fr1t<?>2^0)X>Ti>7'J*>y 7 % 2tt^N'/t>--^||§&7)^«><D3A«6i. 3{i¥^flc 

FH*8KUs*-fc IXfcHg&cO&gtfyx* y^«7 ^®ffi^yTl^B±«;ffl#fit-6&Sfc^t£*l 

-f *b . wam.cox>T4 Ybuzx^xm-^) tcwm\ziiiimx>T4 yyn** fpa. 4\t%m& 

4 v*r99yx%ttmLit^bxhh. nmm&f-vri b?j>m&2t:w§cthW6&\%\&i 

[00 10] m88\Ziiiim<?>X>7 : <( V7n ffl<0*yf^mtwtft6. £*:5~8{±®g§| 

<y KW+St«Ofci»a$ix^^< i«S<0^yr -f y #ajLfflU«1-tg»t^>^^yT < yWv FPBT. 

K<0ffl*3rSffl^i?*O2o<D#yT-f v?* Sffi^l^ffiUffl^yr-f y^\*y KPA3<o+|gfc:«!l 
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yr'^vYfrbmsmbimzbhzbiizSL*) . *ia 40 t Ltiv^nft^f-f twi N 

*-y7tt>f y^^yxS^Sr^L^ClfcT'&S. lOtt^yr ^ y^<«y FPB7i>J:tftfyT-f y^N"-/ 

[00 1 1] S^fc:^ «ffi?|^aiLfflco^yr-f y FPB8^^U^2<0>fy^^yx^fcLTffl 

^•c-y Fo4>iaK:Si|tES$iDt^< tlgaotfy-r ^^iut^yr -f yWW2tW. 

>r y^/ty F<DfflS=5:l.a^i?*<02'5<7)3Kyr -f y [0016] ^«^«|llKf--yTl(i, tfyx-f y^ 

^♦-y F^^L^*-tL<tt1SB:<o^R^yT-< n-y FP A 3fc J: tX^yr ^ y ^'y FPB5-8 Jilyt 

y?v 4 -ffci -5 T©j£3fifcJji-o>r y ^ yx# o F 7 y*Jx? . ins^tj J:i^^|i|g&/\-^-y{i0 

?i>i<\i*m? yriM yy??yxm?b. mnm i<nwR±.x\%mi*i\x^h. mi^^tihXo\iz 

m<7)ntfUz±->xmj6.Zitfi:m(0%.-<r>4 yy??yx Wm\%&\MiZV*r4 >?>*v FPA3«ffl^^*|s 

«^L<«+S^>y7'ft'fy^^yA^i:$r. © ftaiHlSSf-yT-l^fflfc^^ir-lOOjuiKOSIl^ 

^WKfe^$-frSCitfc«J:-5TfflS^y^^yxttSr 50 SSfiTv^. ^fe^yx^ yWv FPB 5~8Ji^ 
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PA3^ffl^rfirri.+S{cgM$itTv^-c, ^mmm fz^n^mm2. m&ji$mLm#>T< yy^ h 

RftMvo*6 . vtt±. KriaH i fc^-tiufe^^© 1 1 pis^js-c 

[ooi7] ^f^ngBf-.y7-i«3Amffi2<or ^mtem^izx&jyyfjryxm^ffifm 

>f/\*-/ Kfc^XtfyKSft. ^08O5l^aiLmfii Oiifyx* y?*v KPB5~8k-?->yT±<«S#g 

£#yr-f y/V'f-^w(4)T3Aag2 t^r-f y tchi><n<?mWfrMf8LThh. 

} i PA3ij t ffl££ti& . tti^yf 4 yyn<r H [ o 0 2 1 ] *HSfeoj$g 2{il?ailSSo^@ l Kfctt 

P B 5 1 i£y=f 4 y?>*<y KPB 6##yr -f v*"74 £4 y^? ? y*3l^ <k 9*#3r>r y^7 ? yxfi£*§ 

Wl(9)TSS8$*u ifc*yf^/^7KPB7 10 idtL^^-C&O. tfyr-f y^V^j&^&S 

#yf^/v>(Wl(9), W2(io)t«kS>fy^ y^?*y*^^£ftg;*-ti:£i&£^gj]lg*-/P 

^yxSTO^«^nissf-y7-ioffi»mffifcJti2 YitamtKh. *mmmB2£xu yy??yx 
Lxmrnmrn^ism-iztmrnxt,*). tti* ^x-btxy?* y^y^w i ai)£jtf#y7-< 
magm®^ ?7i osaia^jtfrc Jt«>. #g y^v-r -^w 2 (12)1$. #yx ^ y^^r ^^.^ 

«cS*(tan^)$-ffi»TS^tAfC5. SJBIUS&SrfjffiK yr4 y*"7>f-VWl (11), W2 (12) £«MHE-/H«T 

k**^* *. 20 [0022] *HSS<0J$B2Oi§£li. tfyr 4 y?v 

[00 18] tfyTjyrvt^vri (9)*>&Wi#y 4A*wi (lD&xvxyrj ^7^^2(12)0-18 

T-f y^W^W2(10)fc«k&>fy:y'?:$'yxS? : -C £\ tfy-f-fy^-y KPB6fcJ:tf*yT4 y^'-y 

6 . *9lifcom<E 1 <r#l&\tif.y=f 4 /WW 1 tt^MrtfcRJgO^j-f^r) % fft<D-38£#y-f y*' 

(9) Ji x tfy f 4 y7v 4 -\rw 2 (10) i 0 fi< . tfy^ a > y k p b 5 xr/Xy? 4 y?n -y kpb 7 tggg 

4 y? , 74 j rynm0>ii&xyT ; 4yrv'( j rw2{i u Zh\zwm>xyv4yyy4*mtnmmm® 

mz&Kxj&tcjyytfyxmttt. tiny &*v7i<mmt\m¥mz%&&ximtoizwLto 

y??yzm\±#yT4 yfvi^wi (9), W2 (10) »ffci<DT**6. 

W^-V^KiO^irig-CftS^ 3l£*Lm&flJ;K [0023] ZtUz£*)4yy??yxmi&^#y7 

y^4y7vA\TR($tm-^tttth T 7A\i,zs. 30 ^v^-f-vfcji&vc*^ Ufc^tefevvcid^rtt 
mmhuim-nxyir 4 yy-zvyx-mx* mzmni$it&zt%<BtiL-tz> £ fc**r-# s . 

[0024] *$m<mB2tztH?&#yT : j yyvA 
[0019] at. xmrntommiTiMyfirfyx wi(ii)**vMi#y^ v**7-f-¥W2(i2>fci4 

mttrnm-ztefrtz. tfyT-ry^w-frwio). 4yy?fyxm?£^xi>mm£mz®m>fflm 

w2wxvmit:*Piimttzit:#. *mz£hmk mtzmLxwmim&ttimti-zzbifsimx'b 

a z cr>*nBvuz®ti>tiz> zku%<. mm*., to £K^mm®&i-v7imi)*$>mix^it: 

mm#x'$>->xi>4 yyttyxmmft&fto to *>. ^mmmmim^ mm#<?)§mz%mz< 

-^mmm+-y7±iz2W7)^yy??yx ! m? mmm-hm^M. x 0Kv^Qe^-rs«js3i2r» 
sjiwufc* 8 . #Mt>L<Jii»aoffifflttjv^*i6BB 40 m-hzttfx-^h. ttz. m&izyj^wimmz^ 

ffM^W£oh<mx\t^, 3£>fc x if^yr^yyn X4y?99yxm*WRX'%. Xy'T4yr r ?4 J rVi 
•y K P B 5 , 6t#yT4y? , 74 J eVfl(9). t>&\* 1(11)«. ^f-fy/7>fW2(12)J:0I< > ^> 

it#yT4 v7K*t kpb 7 , st^yr-fy^-f-^ f4 yfvj-Kwi {\\)ff)-f}^yf4yyr?^ J ^R2 
W2(io)^t*oisst^ yy^^yxa^. m-^m aawt'cr**^ y^^yxej-irrs. 

«^Sl5lffif->yn±t)g«L. -eti-fft.tfMyy?* y^^^xflMyf-f y^V-f-f<O'7^^tJ:0 

y^s^oatti«^i£^$-fr. ffls^f yy??yx%& ^j^mx-h*). y^-7>f-^o)g««. *^ts 

£B&Lh7yxtLxm\.^zti>T$t>. <mm2\,zkhWB®.£.mt>tihzt\sts:<. mm 

[0020] ($mmm2)m2\*#mm&<rm *t *<m<m#x-$>^xt>4yy?9yxm(rmti 

®2izmh5\z&ifgmm£V4 yy??yxm wotoommmkznhzttfxzh. 

^mmmmmmmyraimmx-hh, 02 50 [ 0 0 2 5 ] (mnmm3 ) m3u*mc?m&m 
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m3\z&vhm\&LmmtfLi5Z.V4 yy??yxm 

t:#X03&mi2 , flS5l# ajLffl^yr -f yy*y F 
PA3. mfiSI#ajLffl<0^T^>'^'7>f^W(4)(C 

ov^t«. m 1 £**%it*>jHB 1 1 mmm&Th 

1 . maty? 4 >?*y F P B 5 1 tfyv^ y^oty 

F P B 6 fc 4 V?V4 -VW 1 . 14<i* 

4 y?r<y V P B 6 1 #VT4 y?'* y FPB 7fc 

*W&th#yT<y?y4 J rvi2. M±#y? 4 yy 

* y F P B 7 i: *yr -f y^Vt-y FPB8t £ W^t h 

^yr-fV^-f-VW3TJ>0. ci<i^>33|ao^yr^ 

^-iw yyvtyxxFf-wmth. 
[0026] *mm<7mm 3 -m-r y y? y yxm^m 
i&ffl^yT-fy^'c.yHPB5~8fcfcv^-c. tfy-f 

4 yy^y KPB StJitX/lfy-r-f y^vt-y FPBSfct 
*i(6BBfc: J: S>f y^? ? yxm?£& 
mth Btfrc&j&Ztvfz&cr)^ zti?ti<n#yT 4 y 
y^y K^yr^^yx^^coM3S8t:ffl3^-st,co-c 
hh. tiz&vfiyWv FPB6tatf*yr4y 
HPB7I4. P-tfyr-i y^A-y K±tc2@Br 
nvJ^Xyri yrtnmt%&l>0rc^ 
^VnV F P B 5 itftfyr * y^>* y H P B 8 «fc •) i> 

w 1 (B)«**yT 4 yy^y f p b 5 1 i&y=f 4 yy* 
y f p b 6 1 tzmm^n. * y-f * yyv* W2 (14) 

li-f^f-< y^A' >y F P B 6 fc sjfyr 4 y^/'C-y FPB 
7fc£. $^>K^yr^y^>f^W3(15)»i^yT^ 
yytty FPB7i: *yx 4 y?Ky F P B 8 fc fc-fft 

«U*»Sh.*. tfy-f-f y*"7^wi(i3). W2(i 
4), W3d5)«naifc:^n}g«-cfe'9. «vwih#r 

Wl(13), W2(14). W3 (15) t$£V#yy : 4y?Ky 
FPB 6. 7tiOHi<?)-<yr^^yxS : Fi:LTta 

[0027] *Hifcojg©3 ctsftstfyx-* y^y>f 
Wl(l3), W2(14), w 3 (I5)fc: J: S^y^^yx 
STtzgwc. sKyx-fy^-yKPBefci^yT 
-f y^A.y fpb 7±.~C0)&i£. Lfctfy-r 4 vyv 4 -\* 
Wl(13), W2(14)<0«^Stii. jKyr-^y^v^-vw 
2 (14) fc^yr -f y**7>f *W3 (V5)<r)fflm&£m- 

fc #T§ S£tf>fc-f y*? ? yxS^ttcOit^ffiliDfc 
y^^yxffiii. ^yx^y^v>f-vwi(B), W2 

(14)*j Xtftfyr 4 y?V4 -fW3 (15)<032|srcl8«"f 
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htz^^y^4y^^^<n^ix^i^m-cmm-h 
Ay?99 yxmo® 3 fg<?*S $HI£ fc s ; t 
h. 

[0028] xm&ammizx & 4(yf4 y*v4 -y 
^t{i=5:<. mmk, ztmniffixb^xizAyy 

t-£&. ^^m^comm3TH3^)^yy : 4 y?v 
4 rr-f yy? 9 yxm=F*®& 3 *Ki5^^ 
10 scifc«^<. mL<nxyT4y?v4^znmizim 

4y?J*y FPB6ti£V : #y : r4 yf^y FPB7(± 

-wf y^^^y^^t L^*«. sKy-r 4 y^v^f-v 

^^ftco^yr -f y^N*>y F P B 6 , 7<r)£d%# 

y?4 yyny ^b^mmmmn<rmi.w&.tw^ 
i. 3>f^+^>yreffifcUTJRoaj-r^fc. 
^y - r-{ yifrty fpb 5~8t><kt^'^yT'f y 

20 ^•7-f-\*Wl~W3(13~14)*^3£rS-fy : y'^^yx^ 

^mm. m-^mmm-f^iizm^LL. z 
ti?tiv>4 yytfyxm^rmjimttteZit. «s 
A yy? 9 yx&fe*im\, hyyxt txm^i z t 

[0029] (mMe>BB4) H4{±*^BgtoHSS<0)g 
S4 tzts # aj LW®B$Lt5£V4 yy?? yxm 

fcwc, *mm&mi-v7i . ^••y^-^^o^ 
^3ASffi2. m&3i§ajuJi*yT-f y^--/FP 
30 b 3 . § aj Lffl^-Kyr y >f -vw(4) 

[0030] ^te<7)^S4Tli. #y-f y^N' y F 
P B 5 fcjtfyr -f y^V-( W0 (16)<^)-Sg*^L. 

ifctctfyr -f y^f^y fpb 6 tr^-ts . Xy? 4 y 
?ny f p b 6 izWfc Lt:^ y^«7>f -\rwo 
U6)S:«)Br'fSc:t5r<^yT-f y^t-/FPB7. $ 
^ttfyf -< y^-y FPB8fc«stfcft!KyT 4 y 
^v>f^W0(16)S-«)BrtS. d^i^fc-tSittJ: 
oT. XyT4yyv4\WQ{\f>)\ia4>vmz+j:y7Z 
40 y^-f y^n»y FPB sisitf.-Kyr-f y^y FPB 
8 Jr^sg? t ? h A y 9 yxm^nffiisx-z z, . 
[0031] 4^cD®tg4fc*>w&tf y^-f y^y>f 
-vwo (16) t i s-f yy? yyxm^z&^x. tfy? 
4 yyny fpb 6tiXV^yf 4 yy^y f p b 7± 
■C^yr-f y^ ,, 7'fA'WO(l6)Ji«Br$iiSC:t3&s=5:v^ 
<nxig%i!&BL££fcZithZtffi:\,\ Xy s r4yyv 
A -vwo (16) t18jK^ n& >f y ^ yxmn&mft 

m&w^y7i<mwfrt>mix^$>t:tb^ *mim 
mmmmzim#<omz%mz<<. mmm. 
50 MtMd^mzt&zttfX'Z.immzmfS.'th 
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[0032] *S£ft<ofl3g4 tis^f yy? 9 yxm? 
fi. l^^r^^w-vwoaej-c^a^sow 

b 6t> ixs#>T i y?n», hp b m^mmmmn 

HPB5, sfc^fc^siji-^y^^yxig?*: 
Ub&»\ HPB6. inkotclyy 

teb : 5>xtlxm\^Zbi>TZ&. *y 
T4 y^W HPB 5~~St$t.Xf#yifA >7V4W 

mmm,* v7±)m&LL. ttiztKnjyytfy 
xm^mxmtt&Zit. mK4yy??yxm&$ 

m& L H y yx t Lxm^Z Zbi>T%2>. 
[0033] 

yyv jwzxm y?? ? yxn=Fa£tf*<mfi& 
? yxm?&. mmmmmitit&xvMM i c<vt 

y7v4 j rvm$-ht&>xy=r4 yyn«> Yomm. 
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■< yy? * yxm^\tmmm>m.<r>mxm^h <r 
btfx-z stub. \Bmh#vi''-mm5-i%\ l \ 

[0034] T&mzXhJy-mryxm^t 
*mmm®&i--y7$mmz#yT-< yy*y hbsw 

m-t. yyttyxm^mmritzitoMmm 
%ximm£mtit-r. xmzmzs&tzmit:* 

io [hi ] xmiem&mmiizm&feftLwm 
tf&xvj yytyyxmiwmimmmmm,^ 
-/~r<mmxhh. 

[02] *mtm&<rmm2\izmm%\&hwm 
y^yyxmj^mmmwmmm 
-/T^S0-e*&. 

[03 1 *mwm&<rm%3x.iinhm &Lwm 
m&xvj yy??yxm^m&vmmm®&* 

[04 ] *mmm(v&m4 tfcjtssi § ai twm 
2a fo&xvjyytyyxm^m&mimmmi- 
v-r<r>mimx'bh. 

*<D3ASfii. 3 -mmfeftLmxyviyy^v 
hp a. A-mm\^Lm^yT^yyv4^^ 

yxmnmtf&fiiiboxy? i y?*? hpb. 
9. 11, \y -4yy??yxm=f-tLxm^t>ixfiixy 
Ti y^v-f-vwi. io, 12, 14-4 y^??y;*.s 

30 T-kLXm^tUtXyriyryJWZ^ 15— 

y^^yxs^t UTJfl^fifctfyr < 

W3. Kr-jyytfyxn^tLxm^bittmy 

TiyfvJ^vfo. 
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